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$([FKW92, A07, KW08, A10, All])$ .
$\mathfrak{g}=\epsilon \mathfrak{l}_{2}$
$\bullet$

















2 ( 5.4 ).









Frenkel-Kac-Wakimoto [FKW92] $([A12c])$ .
2.
$(|)$ $\mathfrak{g}$ $\hat{\mathfrak{g}}=\mathfrak{g}[t, t^{-1}]\oplus \mathbb{C}K\oplus \mathbb{C}D$
$[xt^{m}, yt^{n}]=[x, y]t^{m+n}+m(x|y)\delta_{m+n,0}K,$
$[D, xt^{m}]=mxt^{m}, [K,\hat{\mathfrak{g}}]=0,$
$(x, y\in \mathfrak{g})$ . $\mathfrak{g}=\mathfrak{n}_{-}\oplus \mathfrak{h}\oplus \mathfrak{n}_{+}$ $\hat{\mathfrak{g}}$
$\hat{\mathfrak{g}}=\hat{\mathfrak{n}}_{-}\oplus\hat{\mathfrak{h}}\oplus\hat{\mathfrak{n}}_{+}$ $\hat{\mathfrak{h}}=$
$\mathfrak{h}\oplus \mathbb{C}K\oplus \mathbb{C}D$
$\hat{\mathfrak{h}}^{*}=\mathfrak{h}^{*}\oplus \mathbb{C}\Lambda_{0}\oplus \mathbb{C}\delta$ $\hat{\Delta},$
$\hat{\Delta}_{+},\hat{\Delta}^{re},\hat{\Delta}_{+}^{re}$ , $\hat {}\mathfrak{g}$
$\mathcal{W}$




$\hat{\mathfrak{g}}$ BGG $M(\lambda)\in \mathcal{O}$ $\lambda$ Verma
$L(\lambda)\in \mathcal{O}$ $M(\lambda)$ $\mathcal{O}$ $L(\lambda)$ $\mathcal{O}$
2.1. $\lambda\in\hat{\mathfrak{h}}^{*}$
(i) $\lambda$ regular dominant $\alpha\in\triangle_{+}^{re}$
$\langle\lambda+\hat{\rho},$ $\alpha^{\vee}\rangle\not\in \mathbb{Z}_{\geq 0}.$













2.2 (Fiebig[Fie06]). $\lambda$ $\lambda’$ $\hat{\mathfrak{g}}$





2.3. ( )BGG resolution
3. SEMI-INFINITE $($ GENERIC $)$ BRUHAT ORDERING
$\hat{\mathcal{W}}$





$w’\in\hat{\mathcal{W}}$ $\hat{\mathcal{W}}$ $\{w_{1}, w_{2}, \ldots , w_{n}\}$
(i) $w_{0}=w_{1},$ $w_{n}=w’$
(ii) $i$ $\mathcal{S}_{\beta_{i}},$ $\beta_{i}\in\triangle^{re}\wedge$ $w_{i}=w_{i+1}s_{\beta_{i}},$
$\ell^{\frac{\infty}{2}}(w_{i})<\ell^{\frac{\infty}{2}}(w_{i+1})$
$w\preceq_{\frac{\infty}{2}}w’$




Bruhar ordering (1) $\preceq_{\frac{\infty}{2}}$






$\mathcal{W}_{S}$ Weyl $(\hat{\mathcal{W}}_{S}$ $\hat{\mathcal{W}}$





3.1 $([A12a])$ . $\hat{\mathcal{W}}_{S}\cross\hat{\mathcal{W}}^{s}arrow\hat{\mathcal{W}}$ $w\in\hat{\mathcal{W}}_{S},$
$w’\in\hat{\mathcal{W}}^{S}$
$\ell^{\frac{\infty}{2}}(ww’)=\ell^{\frac{\infty}{2}}(w)+\ell^{\frac{\infty}{2}}(w’)$ .
4. $Two-$SIDED BGG RESOLUTIONS
$W(\lambda)$ $\lambda$ ch $W(\lambda)=$ ch $M(\lambda)$
$Feigin-\mathbb{R}$enkel [FF90]
4.1 $([A12a])$ . $M\in \mathcal{O}$
(i) $M\cong W(\lambda)$ ,
(ii) $\hat{\mathfrak{h}}$
$H^{\frac{\infty}{2}+i}(\mathfrak{a}, M)\cong\{\begin{array}{ll}\mathbb{C}_{\lambda} (i=0) ,0 (i\neq 0) .\end{array}$
$\mathfrak{a}=\mathfrak{h}[t^{-1}]t^{-1}\oplus \mathfrak{n}[t, t^{-1}]\subset\hat{\mathfrak{g}}.$
$\lambda$ $\hat{\mathcal{W}}(\lambda)\cong\hat{\mathcal{W}}$ semi-infinite length $\ell^{\frac{\infty}{\lambda^{2}}}$
$\hat{\mathcal{W}}^{i}(\lambda)=\{w\in\hat{\mathcal{W}};\ell^{\frac{\infty}{\lambda^{2}}}(w)=i\}$
4.2.
$\#\hat{\mathcal{W}}^{i}(\lambda)=\{\begin{array}{ll}1 \mathfrak{g}=\epsilon \mathfrak{l}_{2} \infty \end{array}$
4.3. $\lambda$ . $w\in\hat{\mathcal{W}}^{i}(\lambda),$ $w’\in\hat{\mathcal{W}}^{i+1}(\lambda),$ $w\preceq_{\frac{\infty}{2}w’}$
$Hom_{\hat{\mathfrak{g}}}(W(w\circ\lambda)_{)}W(w’o\lambda))\cong \mathbb{C}.$
80
4.4 $([A12a], two-$sided $BGG$ resolution) . $L(\lambda)$ $\mathfrak{g}$
$\hat{\mathfrak{g}}$
. . . $arrow C^{-2}(\lambda)^{d_{-2}d_{-1}}arrow C^{-1}(\lambda)arrow C^{0}(\lambda)arrow C^{1}(\lambda)d_{0}arrow d_{1}$ . . .
(i) $C^{i}(\lambda)=$ $\bigoplus_{-}$ $W(w\circ\lambda)$ .
(ii) $d_{i}= \sum_{w\in\overline{\mathcal{W}}^{i}(\lambda),w\in\overline{\mathcal{W}}^{i+1}(\lambda)}^{w\in \mathcal{W}^{i}(\lambda)}d_{w,w’}$ . $d_{w,w’}$ $Hom_{\hat{\mathfrak{g}}}(W(w\circ\lambda),$ $W(w’o$
$w\preceq\infty w’\tau$
$\lambda))$






















4[FKW92] ( ) resolution
5
81
( $M$ $\hat{\epsilon \mathfrak{l}}_{2}^{(i)}$ $k’,\hat{\mathfrak{l}}_{0}$ $k”$




Lemma 5.1. $M\in \mathcal{O}$ $k$ $H^{\frac{\infty}{2}+}(\mathfrak{m}[t, t^{-1}], M)$
$(k_{1}, k+h^{\vee})$
$\mathcal{O}^{\hat{\mathfrak{l}}}$ BGG 5.1
$S-res_{\grave{\mathfrak{l}}}^{\hat{\mathfrak{g}}}:\mathcal{O}arrow \mathcal{O}^{\hat{\mathfrak{l}}}, M\mapsto H^{\frac{\infty}{2}+0}(\mathfrak{m}[t, t^{-1}], M)$
$k$ $\hat{\mathfrak{g}}$ $\lambda$ (h) $=\lambda(h)$





Lemma 5.2. $L(\lambda)$ $\mathfrak{g}$ $w\in\hat{\mathcal{W}}^{s}$
$(w\circ\lambda)_{\hat{\mathfrak{l}}}$ 6
5.3. $L(\lambda)$ $\mathfrak{g}$





$H^{\frac{\infty}{2}+i}(L( \lambda))\cong\bigoplus_{w\in\hat{\mathcal{W}}^{S}}L_{\hat{\mathfrak{l}}}((w\circ\lambda\succ_{\mathfrak{l}}) (\forall i\in \mathbb{Z})$
.
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